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its overlying clay, -with the fact that, together, they do not attain a
maximum thickness of eighty feet—oftener less than forty—we
shall see how improbable it is that such deposits could resist all the
geological changes, with their disturbing, abrading, denuding forces,
from Devonian times until now. In the manner of its occurrence,
as well as in its stratigraphical position, the deposit appears to me
to be analogous to the deposits of white clay, which Mr. Maw has
recently described as lying in pockets and hollows of the carboni-
ferous limestone of North Wales, just below the mass of sands,
gravels, and clays of the Glacial epoch.1 To that epoch I think the
clay and gravel overlying the Nassau phosphorite must be referred,
and from the way in which this deposit is interlaced, dovetailed and
mingled with the lower portion of the clay, I am led to regard it as
a Tertiary deposit, whose formation immediately preceded the
somewhat indefinite period which we term Glacial.

It may be interesting to note that the absence of boulders of any
considerable size, either foreign or local, from the clays and gravels
of Nassau appear to confirm the opinion of the late Edward Forbes,
that, at a point not far south of England, the severe climate of the
north passed rapidly, even during the Glacial epoch, into one much
warmer.

The discovery of large stores of the raw material at a time when
superphosphates of lime are so largely in demand for agricultural
purposes, must be of great importance, and already considerable
quantities of the Nassau phosphorite have been shipped to this country
for use in the manufacture of artificial manures,—if, indeed, it be
true that the lapse of time makes that artificial, which was as
natural in its origin as the phosphates of yesterday.

V.—KITCHEN MIDDEN ON OMEY. ISLAND, CO. GAXWAY.

By H. LEONARD, F.R.G.S.I., of the Geological Surrey of Ireland.

OMEY is a half-tide island off the coast of Galway. It is chiefly
a Porphyritic Granite rock, on the north-west portion of which,

are wind-blown sands that are for ever changing their positions, the
houses of the inhabitants being covered to such an extent by them,
that, in order to reach the interior, they are compelled to descend
through holes, like large rabbit-burrows. The oldest record we
have in connection with the island is, that St. Fechin built an
Abbey there previous to A.D. 664. This abbey is said to be buried
in the sands, but its exact site cannot be pointed out; however,
there is a supposed fifteenth-century church, that is now sunk
12 feet deep in the sand.

The Kitchen-Midden or shell-heap (the subject of this paper) is
situated on the south shore of a small bay, which indents the western
shore of the island; and opposite to which, on the north shore, is a
very ancient well, dedicated to St. Fechin. The shell-heap is 50

1 GEOLOGICAL MAGAZINE, 1867. Vol. IV., pp. 241 and-299.
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yards long, by 20 yards wide, and presents at the sea-cliff the fol-
lowing section:— feet j , ^ ,

5. Sandy soil 0 3 .
4. Bed of shells, calcined boulders with pieces of

charcoal, bones, etc 3 0
3. Brown sand 0 11
2. Dark sandy soil, containing some Patella vulgata 0 5
1. Fine white shell sand 9 0

The principal shells composing it are :—
Patella vulgata, limpet ... ... ... about "5
Litorina litorea, periwinkle ... ... ... ,, '3
Cardium edule, cockle ... ... ... ,, "2

which are in about the proportions marked to each; " razor-shells "
(Solen siliqua) were also observed, besides bones of sheep, pigs, and
fowl; there were also traces of .fires, consisting of ashes, burnt stones,
bones, and shells. At the present day the sea-weed gatherers may
be seen cooking shell-fish, by placing them on a stone that they had
previously heated to redness in a fire; and many of the stones here
found may have been similarly used, as they are usually flattish,
roundish boulders from four to seven inches in diameter.

The Midden appears to have extended further seaward, as now the
deepest part is at the cliff, from which it gradually gets shallower,
till it reaches its southern limits. As no implements of any kind
were found here, the age of this shell-mound cannot be easily esti-
mated. It may, perhaps, be of a comparatively recent origin, and
in some way connected with the holy well previously mentioned,
which is supposed to have miraculous properties, and is still visited
by the credulous, who remain in its neighbourhood all night, while
" performing their stations " at it. A little north of this heap and
east of the holy well, is a thin surface heap of Patella vulgata and
Solen siliqua, with bones, etc., many of the latter are broken, seem-
ingly to obtain the marrow.

My colleague, G-. H. Kinahan, M.R.I.A., writing on this subject,
says as follows : — " I have remarked many shell-heaps or
Kitchen-Middens near the shores of Galway Bay, some of
which may be ancient, while others are undoubtedly modern.
Those on the headlands, enclosing the different small bays to
the east and south, are nearly altogether of Oslrea edulis,—how-
ever, there is one at the east end of Lough Atalia, formed altogether
of Mytilus edulis, but this is quite modern only now being formed
by the inhabitants of the east suburbs of Galway. The largest of
the oyster-heaps seems to be that of Creggauns, the headland next
south of that of Ardfry, the seat of the Lords Wallscourt. This
heap is now only 210 feet long, 70 feet in its widest part, and
about 8 feet deep, its base being two feet below high-water-mark
of mean spring tides; the principal shells in it are those of the
Ostrea edulis, but in places there are quantities of Mytilus edulis,
others also occur but none in remarkable quantities. An excavation
was made partly across this heap by Dr. Buckland and myself,
without finding any implements; but on the shore among the shells,
were picked up two flake-like implements made of hard limestone.
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These seem to have been knives for flaying animals, but as stone
knives have to a very recent period been used on the Islands of Arran
for similar purposes, these cannot be relied on to prove the antiquity
the Midden, more especially as there is a tradition that formerly the
oysters were shelled at stations along this coast, previous to being
preserved for foreign consumption; and what gives a colour to
this tradition is, that in the neighbourhood of the Kenmare River,
the same tradition is found in reference to the heaps of oyster-shells
which occur there also. If this is the true history of these heaps,
might not the ashes found in such quantities among the shells be
the remains of the fires used in the preserving process.

On the islands near the entrance to the Bay, the principal shells
in the heaps are Patella vulgata and Litorina litorea. On Gorumna,
in the vicinity of the church called Ballynakill Abbey, there is a large
heap composed of these shells, with some bones of the cow, sheep,
pig, etc., and on the east shore of Greatman's Bay there is a remark-
able Midden 50 feet in diameter, 15 feet high, and forming a flat-topped
hillock, composed seemingly entirely of the shells of the limpet and
periwinkle. On the Arran islands, heaps are very numerous, some near
the old Pagan, and more near the early Christian dwellings, while
others are in the vicinity of what may have been, comparatively
speaking, modern erections; among the latter, being one on the
middle island, in which a coin with the date 1610 was found, among
the more ancient, may be those near Dubhcaher (anglice black city),
supposed to be the oldest settlement on the islands, and to have been
inhabited previous to the Christian era; but what is probably the
most ancient, is one lately discovered by the Eev. W. Kilbride,
Vicar of the Island, which has been buried for ages under the sand-
hill on the south of Killany Bay—as I have not seen this, I cannot
give yoa any information about it."

From this it will be seen that the heaps are probably of all ages,
some being of modern construction—more of medieval age—while
others may be very ancient. In favour of the last supposition, it
may be mentioned that W. Harte, Esq., F.E.G.SJ., has explored and
described various very similar Kitchen-Middens on the coast of
Donegal, in which the only implements found were made of stone.
(See Dublin Quarterly Journal of Science, Vol. IV., p. 189 et seq.).

VI.—NOTES ON CRETACEOUS BRACHIOPODA AND ON THE DEVELOP-
MENT OF THE LOOP AND SEPTUM IN TEREBRATELLA.

By C. J. A. MEYEB, ESQ.

F a paper on "Cretaceous Brachiopoda," published in the first
volume of the GEOLOGICAL MAGAZINE, page 249, I noticed the

occurrence of a species of Waldheimia in the Lower Greensand of
Surrey, under the name of Waldheimia Moutoniana, which at the
time appeared to me to answer to the figure and description of
Terebratula Moutoniana of D'Orbigny.

The identification of this species has been, however, severely


